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Abstract: 
Objective: BSP is a protein normally found only in mineralizing tissues and is a major non-collagenous protein in bone. More recent studies indicate a positive correlation between the expression level of BSP and metastasis of tumor cells to bone. BSP is also a marker for tumor size, lymph-node status, and a poor prognosis for breast cancer patients. The objective of this study was to determine the role of bone sialoprotein (BSP) overexpression in osteolytic metastasis in our CMV-BSP transgenic mice. 

Methods: We first generated transgenic mice, in which a mouse BSP is linked to a CMV promoter           (CMV-BSP). 4T1 breast cancer cells were cultured and were transplanted into CMV-BSP transgenic mice as well as wild type littermates by intracardiac injection. At week 1, 2, 3 and 4 after the first set of injections, the tumor metastasis level and the bone resorption level were analyzed. As the transplanted 4T1 breast cancer cells express the luciferase gene, the transplanted cancer cells were easily detected and localized in the metastatic sites by an optical (IVIS) imaging system which tracks the luciferase expressing cells. X-ray analysis was used to measure the level of bone resorption. Four weeks after cancer cells transplantation, recipient animals were sacrificed. Half of the bone tissues with cancer metastases were used for histological analysis and the remaining half for RNA extraction. RT-PCR was preformed to determine the BSP and Luciferase expression levels in both experimental and control mice.
Results: The IVIS Imaging System demonstrated that among the mice receiving intracardiac inoculation, all the ten CMV-BSP mice developed metastases one week after injection while only four out of seven wild type mice showed metastatic lesions. The results demonstrated that BSP overexpression in the whole body and a high serum BSP level dramatically increase skeletal as well as systemic metastases of 4T1 murine breast cancer cells which originally show a primary characteristic of bone-seeking metastases. Autopsy, gross examination and histological analyses demonstrated that the CMV-BSP mice receiving 4T1 cell inoculation died soon due to multiple metastatic lesions involving vital organs such as liver, lung, and kidney before more osteolytic lesions were developed and could be detected. 

Conclusions: 4T1 murine breast cancer cells caused more osteolytic metastasis in CMV-BSP transgenic mice than in wild type mice.
15

